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Study on energy storage property of composite phase change

material of modified sodium acetate trihydrate
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(School of Mechanical and Energy Engineering, Zhejiang University of
Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In order to rectify two common defects of inorganic salt hydrates: phase separation and
supercooling, a high-performance composite phase change material (PCM) based on the sodium acetate
trihydrate was prepared by optimizing the ratio of the nuclear agents and the thickening agents, with
parameters of phase change analyzed accordingly. The results showed that adding 0. 45 g sodium
pyrophosphate as the nuclear agent and 0. 15 g polyacrylamide as the thickening agent could effectively
eliminate phase separation and inhibit supercooling degree respectively (based on 5 g sodium acetate
trihydrate). The phase change enthalpy and melting point of modified sodium acetate trihydrate were
250. 8 J/g and 58. 65 °C respectively.
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Fig. 1 Supercooling curve of sodium acetate trihydrate system with different additives
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Table 1 Supercooling degree of sodium acetate trihydrate system with different additives
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2 5 g ZIKEERREN 0.5 ¢ T ZOKBEMRE — M 19
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Fig. 2 Supercooling curve of sodium acetate trihydrate system with different amount of sodium pyrophosphate
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Table 2 Supercooling degree of sodium acetate trihydrate system

with different amount of sodium pyrophosphate

£ 51 EREm N/ g Wi IR i 5 i i 12 /°C A K S 3l B2 W/ °C R BE/C
1 0.40 39.8 56. 9 7.1
2 0.45 55.4 55.7 0.3
3 0.50 50.0 55.9 5.9
4 0.55 51.9 56. 2 4.3

2.2.2 ‘T KEBRA=4M

R E AR T KB IR A AR RLEC EL L LA 5 g =K ER A0 8 JRURE, B 5 2R IR C Eb B9 RE Sy
PEATIR IS, T AR AR AR 2D Ve 2 an 18] 3 o i v BE A an e 3 o . i3 3 AT, -+ UK R & 4l AT LA
A ROH R =K BERR AR 2R 0 i v BE A RLIC HE 5 g =UKTEMR BN +0. 425 g + K BER &l — 8, Hid ¥ )%
k3.4 °C,

80
—0.300 g + KB E 4N

2ok 0.350 g + /KR A
I 0.400 g + KRR A 4N
ok —— 0.450 g + KBRS 4N

—0.500 g + KB 8N
—0.425 g+ UKBERR S

8
= 50
40
30
20
1 1 1 1 1 1 1 1 ]
0 1 2 3 4 5 6 7 8 9
t/(x10°s)
B 3 OR[FE T KB A A B b = KBS R AR R A i 4k
Fig.3 Supercooling curve of sodium trihydrate system with different amounts of
disodium hydrogen phosphate
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Table 3 Supercooling degree of sodium acetate trihydrate system
with different amounts of disodium hydrogen phosphate
20 5 T TOKBER A /g i BR i A S e 2/ °C AHAE 7K V- BE W {E / °C Ve EE/C
1 0. 300 31.4 55.9 25.5
2 0. 350 46. 4 56.8 10. 4
3 0. 400 50.0 54.0 4.0
4 0. 450 51.6 55.4 3.8
5 0. 500 36.9 54.8 17.9
6 0.425 51.0 54.4 3.4
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Fig.4 Supercooling curve of sodium acetate trihydrate system with different amounts of hydrate sodium silicate
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Table 4 Effects of the gelatin on phase separation of sodium acetate trihydrate system
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1 0.10 TRV A DUVE YD A 43 B8 0]
2 0.15 TRV L WA R 43
3 0. 20 A B4 R
4 0.25 TCAE 53 B AR A 7
5 0. 30 TCAR 53 15 AR A T

2.3.2 R AMBLI
Shy Biff 5 1 R R0 SR VR A T e o — K S R AN AR R A sZ L DL S g KBS RR A R JEURL R 5 AR R TN
95 TR G TIC LU R S R AT 20 YR T -6 0 PR a0 OB AR R B A 2 B A 00, e 5 o, Bk 5 W1, Y
RVITE A iR B 0. 15 g I, A 43 25 45 B AT R ) . Bl G 5 P A T fie 2 o 0 19 1R o AR
FREhHE . N IE R 0. 15 g A A
TS5 NI A I L K R i s B4

Table 5 Effects of the polyacrylamide on phase separation of sodium acetate trihydrate system
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Fig.5 DSC curve of sodium acetate trihydratecomposite phase change material
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